Effects of ureteral obstruction on the renal metabolism of alpha-ketoglutarate and other substrates in vivo.
The renal metabolims of alpha-ketoglutarate, glutamate, oxygen, carbon dioxide, and citrate during the infusion of beta-hydroxybutyrate and/or alpha-ketoglutarate was evaluated in vivo in the awake, resting dog after varying periods of unilateral ureteral obstruction. The induction of reversible renal damage by 2 weeks of obstruction was associated with (i) decreased utilization of alpha-ketoglutarate and oxygen; (ii) decreased production of carbon dioxide; (iii) elevated respiratory quotient; and (iv) nearly complete lack of citrate production. The induction of irreversible renal damage by 6 weeks of obstruction was associated with (i) a nearly total absence of alpha-ketoglutarate utilization; (ii) a markedly decreased amount of oxygen utilization and carbon dioxide production; (iii) a normal respiratory quotient; and (iv) a nearly total absence of citrate production. The metabolic changes observed after obstruction indicate that aerobic metabolism is inhibited by either reversible or irreversible renal damage. However, certain anaerobic reactions continued in the reversibly damaged kidney. Differences in the extent and character of metabolic changes may make it possible to predict the degree of renal damage.